Actuating Mechanism for the Functional Elements in a Round Baler 

Background of the Invention : 

The present invention relates generally to agricultural machinery and, more 
5 particularly, to improvements to balers for harvested crops. Various hydraulically 
controlled devices for actuating the functional elements of a round baler are 
generally known. 

Hydraulic cylinders and their associated control devices are used in round 
balers for pivoting the baler's tail gate into the bale ejecting position or into the 

10 baling position. Hydraulic cylinders and their associated control devices are also 
used for actuating the locking mechanism for the tailgate and for controlling the 
tensioning arm for the rotating belts. In the majority of cases, either a separate 
hydraulic cylinder is employed for each individual means requiring actuation or a 
separate hydraulic cylinder is employed for complicated combinations of such 

15 means to effect a plurality of actuating functions. Such arrangements give rise to 
very high manufacturing costs. 

Round balers such as the one disclosed in EP 0 130 258 Bl, are also known 
to comprise a fixed housing part having a tail gate pivotally mounted thereon and 
a plurality of circulating belts disposed around the periphery of the baling 

20 chamber. The path followed by these belts is adapted to the diameter of the round 
bale by means of a number of guide rollers arranged on a tensioning arm. In these 
balers, the pivoting of the tailgate and that of the tensioning arm is effected with 
the aid of a common hydraulic cylinder, which is connected to these two 
components and also to an appertaining hydraulic control device. However, this 

25 arrangement is not suitable for high performance balers, which regulate bale 
densities, as no locking mechanism is provided between the tailgate and the 
fi*ontal housing. 

The present invention is directed to overcoming one or more of the 
problems set forth above. 

30 
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Summary of the Invention : 

An object of the invention is to provide an actuating mechanism for a 
plurality of functional elements in such a manner that the necessary 
manufacturing costs are reduced, while a high degree of functional reliability and 
5 good performance levels are achieved. 

In one aspect of this invention there is provided a round baler for bailing 
harvested crops and having a baling chamber surrounded by a two-part housing of 
which a front part is rigidly connected to a frame of the baler while a rear part is 
in the form of a pivotal tailgate is disclosed. The improvement includes an 

10 actuating mechanism having a plurality of belts and rollers disposed adjacent to 
one another within the baling chamber for enabling baling chamber size to vary 
when pivoted, and a tensioning arm provided with guide rollers and a pivotal arm, 
wherein the tensioning arm is pivotally mounted on the frame of the baler via a 
hydraulic cylinder arranged between the pivotal arm and a first arm of a bell 

1 5 crank, wherein the first end of a bell crank is pivotally mounted on a side wall of 
the baler's tailgate, and wherein a second arm of the bell crank is engageable with 
a frontal part of the housing. 

In another aspect of this invention there is provided a method for bailing 
harvested crops utilizing a round baler having a baling chamber surrounded by a 

20 two-part housing of which a front part is rigidly connected to a frame of the baler 
while a rear part is in the form of a pivotal tailgate is disclosed. The method 
includes pivoting an actuating mechanism having a plurality of belts and rollers 
disposed adjacent to one another within the baling chamber to vary baling 
chamber size, pivotally mounting a tensioning arm, having guide rollers and a 

25 pivotal arm, on the frame of the baler via a hydraulic cylinder arranged between 
the pivotal arm and a first arm of a bell crank, pivotally mounting the first arm of 
a bell crank on a side wall of the baler's tailgate, and selectively engaging a 
second arm of the bell crank with a frontal part of the housing. 

The number of hydraulic cylinders needed for actuating the various 

30 functional elements is reduced and hence the costs in the manufacture of the 
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actuating mechanism are substantially lowered as a result of the interlinking or 
combining of functions and sequences of movements. 

Brief Description of the Drawings : 
5 Reference is now made to the drawings, which illustrate the best known 

mode of carrying out the invention and wherein the same reference characters 
indicate the same or similar parts throughout the views. 

Fig. 1 is a schematic longitudinal sectional view of a round baler in its 
starting position prior to a baling action; 
10 Fig. 2 is a longitudinal sectional view of the round baler including a round 

bale shortly before it attains its final size; and 

Fig. 3 is a longitudinal sectional view of the round baler after the baling 
action has finished and the locking mechanism for the tail gate has been released, 
wherein the upper pivoted position of the tail gate is illustrated by the dash-dotted 
15 lines. 

Detailed Description : 

Referring now to the drawings, and initially to Fig. 1, a round baler 1 is 
pulled by a tractor, which is not shown in the figures, and the fianctional elements 

20 of the round baler 1 are actuated by the tractor via mechanical and hydraulic drive 
means. The swathes of crop are picked-up fi*om the ground 5 by a pick-up drum 4 
which is located in fi'ont of the baler's running wheels 2 and is guided by the 
support wheels 3. The crop is supplied to the baling chamber 7 via a feed roller 6. 
The baling chamber 7 is surrounded by a two-part housing whose fi*ont part 8 is 

25 rigidly connected to the fi-ame 9 of the baler and whose rear part is in the form of 
an upwardly pivotal tail gate 10. A plurality of circulating flat belts 1 1 are 
disposed adjacent to one another within the baling chamber 7 around its 
periphery. These belts are guided over a plurality of drive rollers 12, 13 and non- 
driven guide rollers 14, 15. For the purposes of matching the tension of the belts 

30 11 and the path followed thereby to the changing diameter of the round bale 16 ) 
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during the baling process, tensioning arms 18 pivotal about a pivotal axis 17 are 
disposed on each side of the frame 9 of the baler. A plurality of guide rollers 14, 
K 15 are mounted on the tensioning arms 18. 

,A*-A>Y>^^ now to Fig. 2, the tensioning arms 1 8 pivot upwardly about the 

5 a?d^ 17 in accordance with the increasing diameter of the round bale 16, thereby 
matching the guiding arrangement for the belts 1 1 to the actual circumference of 
the rouna bale 16. Pivotal arms 19 are connected to the tensioning arms 18 to 
rotate therewith. A tension spring 21 for pulling the tensioning arm 18 into its 
lower end position at the beginning of the baling action is arranged between the 

10 pivotal ami 19 and a fixed mounting point 20 on the baler frame 9. The belts 1 1 
are therebylplaced in the requisite starting position for the baling process. A 
hydraulic cylinder 22 is mounted in a pivotal manner on the free end of the pivotal 
arm 19. Tha piston rod 23 of the hydraulic cylinder 22 is connected to an arm 24 
of a double-armed bell crank 25, The bell crank 25 is pivotally mounted on a 

15 bearing 26 located on the sidewall of the tailgate 10. The other arm 27 of the bell 
crank 25 is connected to a pawl 28, which is pivotal about an axis 29 in the lower 
region of the tailgate 10. The pawl 28 engages a fixed spigot 30, located on the 
frontal housing part 8. The tailgate 10 is thereby firmly locked to the frontal 
housing part 8 dm-ing the baling process. The force effective on the pawl 28 

20 increases proportionately with the upward pivoting of the tensioning arm 1 8 as the 
diameter of the roimd bale 16 increases during the course of the baling action. 
Thus, the greatest locking force will occur at the heaviest load levels, thereby 
ensuring that the tailgate 10 will always be positively locked to the frontal 
housing part under any circumstances. Once the final size for the round bale 16 

25 has been attained, pressure is applied to the hydraulic cylinder 22 so as to drive 
out the piston rod 23 and pivot the bell crank 25 towards a fixed stop 3 1 located 
below the arm 24 of theV^ell crank 25, as shown in Fig. 3. As a result, the pawl 28 
is drawn upwardly, thereW releasing the locking mechanism to provide selective 
engagement. The tail gata 10 is thereupon pivoted upwardly about the pivotal 

30 axis 32 by the effective torque provided by the hydraulic cylinder 22 so as to 
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relelase the round bale 16 which is then deposited on the ground 5. Once the bale 
has b^en expelled, pressure is again applied to the hydraulic cylinder 22 to pull 
the pisron rod 23, thereby pivoting the tail gate 10 downwardly and causing the 
belts 1 1 to return to their starting position so that a new baling process can begin. 
5 The controlling of each of the functional elements is effected exclusively by 

means of the^ydraulic cylinder 22. The directions of rotation or movement of the 
rollers and beltt^l 1 are indicated in the drawing by means of the arrows P. 

Other objects, features, advantages and applications will be apparent to 
those skilled in the art. While preferred embodiments of the present invention 
10 have been illustrated and described, this has been by way of illustration and the 
invention should not be limited except as required by the scope of the appended 
claims. 
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